The foundation of thrombolytic therapy for acute stroke rests on the NINDS IV tPA trial published in 1995 [1] and the PROACT II intra-arterial trial published in 1999 [2] . Based on NINDS and PROACT II, virtually all major stroke centers now routinely perform IV and IA thrombolysis in patients with acute ischemic stroke. The early road to thrombolytic stroke therapy had many twists and turns, some of which I now retravel with you in my strokemobile ( fig. 1 , 2 ) .
In 1990 there were 2 major groups in the world working on stroke thrombolysis: the angiography-based group, spearheaded by Gregory Del Zoppo and funded by Burroughs Wellcome (BW), and the NINDS group led by Tom Brott and supported by Genentech. The angiographic group, of which I was a charter member, argued (sometimes vehemently) that all thrombolysis candidates must first undergo angiography to determine the site of occlusion and whether recanalization had occurred. Our seminal angiographic dose escalation study published in 1992 [3] established that the site of vascular occlusion in acute stroke was highly variable and could not be reliably determined by the clinical neurological examination. Moreover, recanalization varied by site of occlusion with only distal M3 MCA occlusion reliably opening with IV tPA.
The NINDS group made the seminal insight that time is brain (prior to 1990 almost all stroke trials used up to a 48-hour window). For the first time NINDS established a very aggressive treatment window of ! 3 h. NINDS argued that pretreatment vascular imaging information was neither feasible nor necessary. The NINDS group arrived at the final IV tPA dose of 0.9 mg/kg by performing 2 dose escalation trials which were halted when excessive brain hemorrhages occurred, i.e. the final dose of 0.9 mg/kg IV tPA was based solely on safety; recanalization rates for IV tPA were never established [4, 5] .
In 1990, after 5 years of legal action, Genentech obtained a permanent injunction against BW tPA. The injunction was announced to our team by the CEO of BW while we were sitting in an airplane in Frankfurt, Germany, having just presented the initial results of the BW tPA angiographic dose escalation trial at the first International Stroke Thrombolysis meeting in Heidelberg [6] . As a result, the BW group split into the European Cooperative Group, led by Werner Hacke, and a splinter US group led by Greg Del Zoppo, Michael Pessin, myself, and, later, Randy Higashida. The race was on.
Funded by Boehringer Ingelheim (a joint venture partner of Genentech), the European group led by Werner Hacke published the results of the first randomized controlled trial of IV tPA, ECASS I, in October 1995 (2 months before the pivotal NINDS publication) [7] . ECASS I famously used a 6-hour treatment window and an IV tPA dose of 1.1 mg/kg. ECASS I failed to demonstrate efficacy but is remembered for establishing the ECASS CT criteria for early infarction -never before recognized CT criteria since we never before did CT scans so early after stroke.
Two months later, in December 1995, the pivotal NINDS IV tPA trial was published in the New England Journal of Medicine [1] . The NINDS trial led 1 year later to FDA approval of 0.9 mg/kg IV tPA within 3 h of stroke onset which remains the only FDA-approved therapy for acute stroke. The NINDS trial provided no data on sites of occlusion or recanalization ef- 
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Color version available online ficacy. It is also forgotten that the initial NINDS efficacy endpoint was a 4-point improvement in the NIHSS at 24 h (called the Lazarus effect) but later changed to Rankin 0-1 at 90 days. Pari passu with ECASS I and NINDS, the US splinter group approached Genentech which agreed to fund an angiography-based dose escalation study of IV tPA called TTATTS (Thrombolytic Therapy in Thrombotic and Thromboembolic Stroke). TTATTS was stopped by Genentech at 1.0 mg/kg due to excess hemorrhages. Of note, the MCA recanalization rate was only 23%. TTATTS was never published under legal threat from Genentech; the results can only be found in the Genentech FDA filing for tPA [8] .
After FDA approval of IV tPA (hitherto stroke 'treatment' was heparin), the NIH sponsored the first National Symposium on the Rapid Identification and Treatment of Acute Stroke in 1996 [9] and discovered the world was not ready for 3-hour stroke therapy. At that symposium I chaired the Hospital Care of Acute Stroke Task Force which helped establish the stroke treatment time targets (without any data, mind you). Cleveland was subsequently one of the first cities to examine community use of IV tPA and reported a brain hemorrhage rate 3 times higher than that of the NINDS trial and wide variability in achieving the NINDS time targets [10] . Later the Brain Attack Coalition Primary Stroke Center and the Get with the Guidelines quality improvement criteria were developed, ultimately culminating in the ASA/Joint Commission Stroke Center Certification Process (in 2011 1 700 hospitals were JCcertified primary stroke centers) [11] .
Following the (quiet) collapse of TTATTS, our splinter US group decided to approach Abbott laboratories for support of a radical new idea. At that time Abbott laboratories, manufacturer of urokinase, the world's leading thrombolytic in sales but requiring large volumes of human urine, was looking to convert to genetically engineered prourokinase. Our group successfully argued that the fastest way to FDA approval was a small homogeneous intraarterial stroke trial, i.e. PROACT [12] . We argued that to demonstrate efficacy of stroke thrombolysis beyond 3 h (and therefore increase market potential) a more homogeneous patient population would need to be studied in order to eliminate acute stroke 'noise.' PROACT established the recanalization efficacy of IA prourokinase through a double blind sham control (IA saline into the MCA; never to be repeated). In 1999 I reported the results of PROACT II which demonstrated the clinical efficacy of IA prourokinase out to 6 h and remains the foundation of IA stroke thrombolysis in selected patients. Unfortunately, and although IA thrombolysis is now performed routinely in every stroke center in the world, neither prourokinase nor IA stroke thrombolysis is FDA approved. In fact Abbott, at one time the world's leading manufacturer of thrombolytics and the sponsor of PROACT II, has now completely abandoned its thrombolytic venture.
In the meantime, and despite a Europe-wide training program on how to read early CT signs of infarction, ECASS II was also negative using the NINDS outcome of Rankin 0-1 (unless the analysis was performed using PROACT Rankin 0-2) [13] . It was not until ECASS III in 2008 that my old friend Werner Hacke finally got his positive IV tPA result [14] . ECASS III managed to expand the IV treatment window from 3 to 4.5 h -18 years of work for an hour and a half; stroke thrombolysis was not proving easy.
There have been several unanticipated outcomes from the PROACT II trial. One is the development of device-based IA thrombolysis. Shortly after PROACT II was presented I was called by POSSIS Medical claiming their device could remove clots in the MCA faster than drug. POSSIS subsequently sponsored the first stroke device clinical trial, the TIME study, which used the PROACT II protocol and a modified AngioJet device. TIME was stopped due to excess fatalities and never published (and therefore forgotten). Ironically the first approved stroke thrombectomy device, the MERCI retriever, relied on the PROACT II control data to obtain not only FDA approval but also CMS reimbursement -endorsements denied prourokinase [15] .
